This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 08009415 A 



(43) Date of publication of application: 12 . 01 .96 



(51) mt. ci H04N 9/73 




(21) Application number: 06141835 

(22) Date of filing: 23 . 06 . 94 


(71) Applicant: 

(72) Inventor: 


PIONEER ELECTRON CORP 
NAGAKUBO TETSURO 



(54) LUMINANCE AND WHITE BALANCING DEVICE respective reference levels and supplies it to a read 
FOR PLASMA DISPLAY PANEL timing signal generating circuit 20. 



(57) Abstract: COPYRIGHT: (C)1996,JPO 

PURPOSE: To automatically adjust a white balance and 
a luminance level following deviation in white balance 
and decrease in luminance level by controlling the white 
balance and the luminance level based on a light 
emitting luminance level detected by a photosensor. 

CONSTITUTION: In a predischarging process, a 
photosensor 30' formed and stuck on an image display 
panel detects the light emitting luminance level for 
each of respective R, G and B color components from 
emitted light caused by predischarging generated 
between row electrodes Xp and Yp for predischarging 
and supplies it to a control signal generating circuit 
40'. Based on the light emitting luminance level, the 
control signal generating circuit 40' generates a white 
balance control signal composed of a corrected DC offset 
signal and a gain control signal and supplies it to a 
white balance control circuit 2 in order to control the 
display state of a plasma display panel 11 into the 
proper white balance. Further, the control signal 
generating circuit 40' generates a luminance level 
control signal corresponding to the subtracted values of 
respective light emitting luminance levels and 





Japanese Unexamined Patent Publication (Kokai) No. 08-009415 
[Date of publication of application: January 12, 1996] 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of Industrial Utilization] 

The present invention relates to a brightness and white balance adjusting 
device for color-display equipment, and more particularly, to a brightness and 
white balance adjusting device of a plasma display panel. 
[0002] 

[Prior Art] 

In color-display equipment, in order to reproduce a stable color by 
compensating a white balance, a white balance adjustment is carried out at the 
time of the factory shipments. In the plasma display device with which the 
recently various research is made, such white balance adjustment is carried out 
similarly. 
[0003] 

Figure 1 is a drawing showing a device configuration for performing a white 
balance adjustment according to the prior art. In Fig. 1, the plasma display 
device 200 displays a predetermined image pattern for white balance adjustment. 
From the discharge light from such plasma display device 200, a photo-sensor 30 
detects an intensity level for each color component of R (red), G (green), and 
B (blue), and supplies these to the adjust signal generation circuit 40. The 
adjust signal generation circuit 40 generates gain adjust signals for every R, 
G, and B color components, so as to rationalize the white balance of the plasma 
display device 200, based on the above intensity levels. The plasma display 
device 200 performs gain adjustment to the display drive signals for R, G, and 
B color components according to the gain adjustment signals for R, G, and B color 
components. 
[0004] 

As described above, in such whi te balance adjustment, the adjusting device 
which consists of a photo-sensor 30 and a gain adjust signal generation circuit 
40 is attached to the plasma display device 200 and carries out the white balance 
adjustment (operation). However, if the display panel of plasma display device 
itself deteriorates by secular change etc., after an end of such white balance 
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adjustment, a gap of a whi te balance and a fal 1 of brightness may arise. Therefore, 
at this time, the above adjusting device was attached to the plasma display device, 
not only a white balance but the intensity level had to be readjusted, and there 
was a problem that adjustment operation was troublesome. 
[0005] 

[Problem to be Solved by the Invention] 

This invention is made that such a problem should be solved and it aims 
at offering the brightness and whi te balance adjusting device of the plasma display 
panel which can follow also for receiving a gap of the white balance by the 
influence of a degradation of a plasma display panel, and a fall of an intensity 
level, and can perform white balance adjustment and intensity-level adjustment 
automatical ly. 
[0006] 

[Means to Solve the Problem] 

A brightness and white balance adjusting device of a plasma display panel 
according to the present invention comprises a plurality of row electrodes, a 
plurality of pre-discharge row electrodes, and a plurality of column electrodes 
crossing in right to the row electrodes and the pre-discharge row electrodes. A 
photo-sensor, which is arranged on an image display surface of the plasma display 
panel, detects an intensity level (emission-brightness level) of discharge light 
caused by an discharge-luminescence of the pre-discharge row electrodes. The 
brightness and white balance adjusting device has a white balance adjustment means 
to adjust the white balance of the plasma display panel based on the intensity 
level, and an intensity-level adjustment means to adjust the emission-brightness 
level of the plasma display panel based on the emission-brightness level. 
[0007] 
[Funct ion] 

In the brightness and whi te balance adjust ing device of the plasma display 
panel according to the present invention, the photo-sensor, which detects the 
emission-brightness level of discharge 1 ight caused by the discharge-luminescence 
of the pre-discharge row electrodes, is arranged on an image display surface of 
the plasma display panel having the pre-discharge row electrodes, and white 
balance adjustment and intensity-level adjustment are carried out, in accordance 
with the emission-brightness level detected by the photo-sensor. 
[0008] 

[Embodiment] 
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Figure 2 is a drawing showing a configuration of a plasma display device 
having a brightness and white balance adjusting device according to the present 
invention. In Fig. 2, a video-signal processing circuit 1 carries out the 
separation extraction of an R video signal corresponding to a red picture component, 
a G video signal corresponding to a green picture component, and a B video signal 
corresponding to a blue picture component from a suppl ied composi te video signal, 
respectively, and supplies these to a white balance adjustment circuit 2. A 
synchronizing separator circuit 5 extracts a horizontal and a vertical 
synchronizing signal out of the composite video signal, and supplies these to a 
timing pulse generation circuit 6. The timing pulse generation circuit 6 
generates various timing pulses based on the horizontals and the vertical 
synchronizing signals. 
[0009] 

The white balance adjustment circuit 2 performs level adjustment of each 
of the R video signal, the G video signal, and the B video signal according to 
a white balance adjust signal supplied from an adjust signal generation circuit 
40' mentioned later, and supplies an adjustment R video signal acquired at this 
time, an adjustment G video signal, and an adjustment B video signals to an A/D 
converter 3. Figure 3 is drawing showing an example of the configuration of such 
a white balance adjustment circuit 2. 
[0010] 

In Fig. 3, an adder 21 supplies an offset addition R video signal adding 
the R video signal and a correction DC offset signal to an AGC (Auto Gain Control) 
circuit 24. The AGC circuit 24 amplifies a signal level of the offset addition 
R video signal in the gain characteristics according to the gain control signal, 
makes the signal acquired at this time an adjustment R video signal, and suppl ies 
it to the A/D converter 3. An adder 22 supplies the offset addition G video signal 
adding the G video signal and the correction DC offset signal to the AGC (Auto 
Gain Control) circuit 25. The AGC circuit 25 amplifies a signal level of the 
offset addition G video signal in the gain characteristics according to the gain 
control signal, makes the signal acquired at this time an adjustment G video signal, 
and suppl ies it to the A/D converter 3. An adder 23 supplies the offset addition 
B video signal adding the B video signal and the correction DC offset signal to 
an AGC (Auto Gain Control) circuit 26. The AGC circuit 26 amplifies the signal 
level of the offset addition B video signal in the gain characteristics according 
to the gain control signal, makes the signal acquired at this time an adjustment 
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B video signal, and supplies it to the A/D converter 3. In addition, the 
correction DC offset signal and a gain control signal are suppl ied from the adjust 
signal generation circuit 40' as a white balance adjust signal. 
[0011] 

Synchronizing with the timing pulse supplied from the timing pulse 
generation circuit 6, the A/D converter 3 converts the adjustment R video signal, 
the adjustment G video signal, and the adjustment B video signal into digital pixel 
data, and supplies these to a frame memory 8. The memory control circuit 7 
supplies a write signal and a read signal, which are synchronized with the timing 
pulse supplied from the timing pulse generation circuit 6, to the frame memory 
8. The frame memory 8 incorporates each pixel data suppl ied from the A/D converter 
3 one by one according to the write signal. Further, the frame memory 8 starts 
reading the pixel data memorized in this frame memory 8 one by one according to 
the starting read signal, and supplies them to an output processing circuit 9 of 
the next stage. 
[0012] 

A read timing-signal, generation circuit 20 generates timing signals 
corresponding to the supply timing of each of a pre-discharge pulse for performing 
a pre-discharge, a scan pulse for starting a discharge-luminescence, a sustain 
pulse for sustaining the discharge state, and an erase pulse for stopping the 
discharge-luminescence, and supplies these to a row electrode driving pulse 
generation circuit 10. Further, the read timing-signal generation circuit 20 
generates a timing signal corresponding to the supply timing of a pixel data pulse, 
and supplies this to the output processing circui t 9. Furthermore, the read-out 
timing-signal generation circuit 20 adjusts the number of times of occurrence 
around the unit time of the timing signal corresponding to the supply timing of 
a sustain pulse according to the intensity-level adjust signal supplied from the 
adjust signal generation circuit 40' mentioned later. 
[0013] 

For every pixel data field supplied from the frame memory 8, the output 
processing circuit 9 generates the 1st- to 8th- mode pixel data corresponding to 
the brightness gradation, reads these, and supplies them to a pixel data pulse 
generator 12 synchronizing with the timing signal from the timing-signal 
generation circuit 20. The row electrode driving pulse generation circuit 10 
answers each timing signal supplied from the read-out timing-signal generation 
circuit 20, generates a scan pulse for starting a discharge-luminescence, a 
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sustain pulse for sustaining a discharge state, and an erase pulse for stopping 
the discharge-luminescence, and supplies these to row electrodes Yj , Y 2 , Y 3 , 
Y n _,, Y n and X,, X 2 , X 3 , X n _,, X n of the PDP (plasma display panel) 11. 
Furthermore, the row electrode driving pulse generation circuit 10 answers the 
timing signal supplied from the read-out timing-signal generation circuit 20, 
generates a pre-discharge pulse PY and a pre-discharge pulse PX for carrying out 
the pre-discharge of an inside of a dielectric layer of PDP11, respectively, and 
applies these to pre-discharge row electrodes Y P and X P of the PDP 11, 
respectively. 
[0014] 

The pixel data pulse generator 12 generates a pixel data pulse having a 
voltage value corresponding to a logic "1" or a logic "0" of a one field image 
data supplied from the output processing circuit 9, divides for every line, and 
the divided pixel data pulse for every line is applied to column electrodes D, , 
D 2 , D 3 , •**, D m _i, D m in time sharing. A photo-sensor 30' is prepared for the 
pre-discharge row electrode Y P and the pre-discharge row electrode X P in the PDP 
11. 

[0015] 

Figure 4 is a drawing showing a configuration of the PDP 11. In Fig. 4, 
the row electrodes Y, to Y n and the row electrodes Xi to X Dt which constitute 
electrode pairs, are formed in an internal surface (opposed surface of a rear glass 
substrate 113) of a front glass substrate 110 which is an image display side 

Further, in the internal surface of the front glass substrate 110, a pair of 
pre-discharge row electrodes YP and XP is formed with the same gestalt as the row 
electrode pairs Y, to Y a and Xj to X D . Each of these row electrodes is covered 
with a dielectric layer 111. Further, MgO (magnesium oxide) layer 112 is 
vacuum-evaporated over the dielectric layer 111. In addition, red, green, and 
blue fluorescent substances are formed in the rear glass substrate 113. 
[0016] 

Further, the photo-sensor 30' is arranged on a front surface of the front 
glass substrate 110. This photo-sensor 30' can only detect a discharge light 
caused by the discharge-luminescence of the pre-discharge row electrodes Y P and 
X P . In this case, a light-receiving side of the photo-sensor 30' has met the 
pre-discharge row electrodes Y P and X P . Therefore, the discharge light caused 
by the discharge-luminescence of the pre-discharge row electrodes Y P and X P is 
irradiated by the light-receiving side of the photo-sensor 30' through the front 
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glass substrate 110. Furthermore, a shading mask 114 is formed in the front 
surface of the front glass substrate 110 that the discharge light caused by the 
discharge-luminescence of the pre-discharge row electrodes Y P and X P should 
prevent leaking outside the front face of the front glass substrate 110. 
[0017] 

The photo-sensor 30' detects an emission-brightness level for each of R 
(red), G (green), and B (blue) color components, and supplies these to an adjust 
signal generation circuit 40'. The adjust signal generation circuit 40' 
generates a white balance adjust signal which consists of a correction DC offset 
signal and a gain control signal based on the emission-brightness level for every 
color component detected by the photo-sensor 30', and supplies this to the white 
balance adjustment circuit 2. Furthermore, the adjust signal generation circuit 
40' performs subtraction with the emission-brightness levels with each and 
criteria intensity level for every color components which were detected by the 
photo-sensor 30', generates the intensity-level adjust signal corresponding to 
this subtraction value, reads this, and supplies it to the timing-signal 
generation circuit 20. 
[00181 

Next, the operation carried out in the plasma display device having the 
above configuration is explained. First, the row electrode driving pulse 
generation circuit 10 applies a pre-discharge pulse PX of a positive polarity and 
a pre-discharge pulse PY of a negative polari ty to the pre-discharge row electrodes 
X P and Y P of the PDP 11, respectively. Thereby, a discharge-luminescence arises 
between the pre-discharge row electrodes X P and Y P . According to such a 
discharge-luminescence, space charge occurs close to the pre-discharge row 
electrode s X P and Y P , and a pre-discharge is completed (pre-discharge process). 
[0019] 

Next, the pixel data pulse generator 12 applies the pixel data pulse 
corresponding to every 1 ine to the column electrodes D, to D m . Synchronizing wi th 
such an operation, the row electrode driving pulse generation circuit 10 applies 
a scan pulse for start ing a discharge- luminescence, a sustain pulse for sustaining 
the discharge state, and an erase pulse for stopping the discharge-luminescence 
to the row electrodes Y, to Y n and X! to X D one by one, and goes (pixel data wri t ing 
process) . 
[0020] 

In this case, in the pre-discharge process, the photo-sensor 30' detects 
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the emission-brightness levels for each of the R (red), G (green), and B (blue) 
color components from the discharge light caused by the pre-discharge produced 
between the pre-discharge row electrodes X P and Y P , and supplies these to the 
adjust signal generation circuit 40'. The adjust signal generation circuit 40' 
generates the white balance adjust signal which consists of a correction DC offset 
signal and a gain control signal based on the emission-brightness level for every 
color component detected in the photo-sensor 30', and supplies this to the white 
balance adjustment circuit 2, so as to compensate the display status of the PDP 
11 at a proper white balance status. Furthermore, the adjust signal generation 
circuit 40' performs subtraction with the emission-brightness levels with each 
and criteria intensity level for every color component which were detected by the 
photo-sensor 30', generates the intensity-level adjust signal corresponding to 
this subtraction value, reads this, and supplies it to the timing-signal 
generation circuit 20. 
[0021] 

By carrying out the above operations, a DC offset value and a gain 
characteristics according to the white balance adjust signal are set to the white 
balance adjustment circuit 2. The white balance adjustment circuit 2 adjusts the 
signal level of R video signal, G video signal, and B video signal suppl ied from 
the video-signal processing circuit 1 and succeeds in white balance adjustment, 
in accordance with the set DC offset value and the set gain characteristics. 
Furthermore, the row electrode driving pulse generation circuit 10 applies the 
sustain pulse for sustaining the discharge status to the row electrodes Y, to Y n 
and X, to X n by the number of times of supplying around unit time according to 
the intensity-level adjust signal. That is, when the emission-brightness level 
detected by the photo-sensor 30' is lower than a criteria intensity level, the 
number of times of applying of the sustain pulse around unit time is increased 
that the emission-brightness level of the PDP 11 should be raised. 
[0022] 

[Effect of the Invention] 

As described above, in the brightness and white balance adjusting device 
of the plasma display panel according to the present invention, a photo-sensor 
for detecting an emission-brightness level of a discharge light caused by the 
discharge-luminescence of pre-discharge row electrodes is arranged on an image 
display surface of a plasma display panel having the pre-discharge row electrodes, 
and white balance adjustment and intensity-level adjustment are carried out based 
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on the emission-brightness level detected by the photo-sensor. 
[0023] 

Therefore, according to the present invention, without needing 
troublesome adjustment operation, since the white balance adjustment and 
intensity-level adjustment based on the emission status of the plasma display 
panel is made automatically, the suitable white balance status and suitable 
intensity level can always be maintained, and it is desirable. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Figure 1] 

Figure 1 is a drawing showing a device configuration for performinga white 
balance adjustment according to the prior art. 
[Figure 2] 

Figure 2 is a drawing showing a configuration of a plasma display device 
having a brightness and white balance adjusting device according to the present 
invention. 
[Figure 3] 

Figure 3 is a drawing showing an example of the white balance adjustment 
circuit 2. 
[Figure 4] 

Figure 4 is a drawing showing a configuration of a plasma display device 

(PDP) . 

[Explanations of References of the Main Part] 
2 white balance adjustment circuit 
30' ••• photo-sensor 

40' adjust signal generation circuit 
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